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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve startability 
when an engine has a low temperature, in a fuel injection 
pump formed that a fuel pressure chamber is formed 
between a plunger and a plunger barrel, and fuel is 
sucked in a fuel pressure chamber from a fuel gallery 
and fed with a pressure through reciprocation movement 
of the plunger. 

SOLUTION: This injection pump is formed that an on-off 
valve structure part in which, in a drain circuit returning 
from a fuel pressure chamber 44 to a fuel gallery 43 or a 
tank through a subport 42, a valve element 46 
displaceable and having an oiltight function is slid and 
opens and closes a subport 42. Opening and closing of 
the valve element 46 are controlled by a valve element 
actuating part 47 and an energizing member 48, and the 
valve element actuating part 47 consists of a hydraulic 
piston operated along with a change of engine lubrication 
oil, and an electromagnetic solenoid. Further, a 
regulation shaft to regulate the passage area of the 

subport 42 is arranged between the subport 42 and the valve element 46. 
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«4 7 b#S«>e>ft, Kfil^W4 7 brt<D?**X# 
IB»r4<fc* 08c£>in<, fffttr* F>4 7 crtHvfrCC 

^mu ##4 ean^fcfflttu ^#T*©«ra<Dii 

M4 6 a^ttiilf 7'^- h 4 2 fflSS^ 
^i*K5 3*/rLr F W^HBKKK fc<DT?*So 
S/c, i^')^>^2 8a«x. 1 ®aa5«4 7b(D 

>4 7 c3&s±*tC3»«iO. ^*UC{$oT, #f*4 6#»; 
^->X7'U>^4 8 a©tt»#*C<fc9±;£K:Stt3 

[0029] cur, x>^>5&WKfrait^ 

4tK«rtt* SJ&9#*4 7 b(Df«t:'X>>4 7 crt*<g 
S«©fi3r**K #f*4 6 #0 6 <Otm<±^(tC US b 
t, te#f£4 6©fflMCCJ:0-!f H4 2^B3D, ^ 

^>>>+^ 8 rt^asf*^^^ >v * 7 <d* ^ »; - f 

7 b4/Myrif^-#-F 4 2 cfc«3a^4Ci^3^< , 

mnw<Dmmmnmm*mtti-cz. ik'xvmt mm 
^ o , MmuB.VL-kic tz&t, msssm 47b <owm tr 

x h>4 7 c^T^tcStbur. 08X0^13 9^(0*0 
y-f>^-h4 2<bailB4 6ai^ajl-r4JKS8 

[003 0]», fifflSBWi L/rjKtttB«^**fflt» 
/dfr&Ko^r. 01 0J:0l^?gT4 o SulBiPl— W^- 

a«{SSigt^SSS^*5«3 , iSS^rffl^^^tBtS^* 
*<fc9fc£fc<Dr*9, SiBffi«W4 7a<D±8B«, ^ 
SttK 5 3 * M D 4 ^ < ±^ ^ > ^ 2 8 a flBg 3 
nfc+t^7'^h2 8 b&trt=£3ftTt>4 0 "Tftto 
t, ^4 6 « 'J ^ - >X 7" 'J > ^4 8 a J:[>'SS^ 
1*4 7 atC^3ti4*^CC&o"Cl^4o 

[0 03 1 ] ±^P^^> ; >^2 8 a*sSS«5. ±IEiaffi 
SBW4 7 a 3W*Cfr . i^fi*4 6 (DT4fl*J^SttB5 3 

a©»Rai3&s*^#- h4 2CC— ScU, S/c, ±§B^^ 
^>y2 8a»l mmm4 7 Si&MMcm&C 
tt % ^H*4 6*sy 8 aCCj:0±^C 

}i«&3ti, K^i*4 6(DfSM&cj:«3lf^- h4 2^ 

[0032] c 5 ur, x>^>^iiB$^r^x.r ^ 

4«?Jr«, SSSPtt 4 7 a*s{gS*CDS3r* 0 , ft 

f*4 6*i0 6©ip<±^r&c<aaur, is^(*4 6o«i 



(7) 

n 

-h42<fcg&tf*c£a*fc<, mnm<omm^cnmm 

ficii, fi«SMt4 7 bOfM&fcT* F>4 7 c^T^C 
MfcBUT, gll OI3^cDin<y^>#-h4 2<hiIjISS 
4 6ai#aHl'r*ttll4ttO, JWM*«:toC»rj|»W 

[0 0 3 3 1 011 ©SBH^SS^SSfcWtt, x>^ 
>©«ECcS-^iirHHW!BlStiSt©r*S. 01 1 

5*^ur«A3*i4o K-^y^ywr/s 5 
<o— Jfi» x > >> >ffiffi tc ^ ^ * > jjou h fc J: g @r $ ft 

j#?s^x*r^o ^jswtefcciTtt-r y >< y -f ^ 5 
[0034] 7 s y ^ y y'b 5 cof««^f4PS*t^> 20 

^iSB5 3 b«±5P^N^^>^2 8 atet&tt6ft/c# 
SttS§5 3 aCcSNSfcStirc^S. ffe#^fftf§5 3 bfci: 

^#Mffl»5 3 a«@:*iwcaiisnr*j o , 
— «:«fi6l/r^*. #Mffi885 3 btettfaSEf;* h>4 
7d*sj|A3htfcO, RiftlEtfX h>4 7 dfc£x>iP 
>OttECca»jLrigffi3§5 3 bfi*JS»^"*«^c& 30 

4 7 d©T;Wu^ f'y^y^^s s^eoiHfKfi* 5 

«AU Rttffif^ h>4 7 d <fc 9 ±#<D#^iSIS8 5 3 
bR2>^lW5 3 artCC^jK^jSA-rafeO-Cfto 

Rffl»tt<fc»j|jB^i«}SBEfcr^ h>4 7 dtcrwiB 

2ft£ 0 #^iSgg5 3b • 53 artKte^T, jfiEfcTX 
h>47 d©±;£tett#H*4 6 b HfitSWl&tEtetiSStZ ti 
TfcD, R#tt4 6 b©T8B«tt£Et^ h>4 7 d(D± 

[0 0 3 5 ] #{*4 6 b<0*fjafflUBtc», ±TWrtt:8S 40 
«31 4 6c<4 6d«^tl, R*ff*:4 6 brtCCT± 

twwrsu 6 c • 4 6 d jwniTbo , ±m#tm 

4 6 c KU^tf- b 4 2 tcililpjtgi 0, T8K*R«4 
6d^ ±8M<>:7V^i?>y2 8 a WCcjgfiS 0^*8*4 
y 4 3tc^iial-r^^^>^^^'u;b8c7)iiM 
i8 b^jgilpjtgiort^o tt##4 6 b<D±SWctt 
y^->x^y >^4 8 bflOTSP^JfAsnrteo, f£ 

y £->X:7*y >^4 8 bCDJiSBWtff^iSKS 3 a(D± 

ffitefcW&±SR#>:/^^>^2 8 a^C^gltC^ 

& 0 »y ^->X7''J>^48 b#9ff*4 6 bZmmi* 50 
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/cttfflJCfcl^r, g«Sfit?*-S»^CC« % #&4 6bCD 
flWH*c J: 0 if:/*- h 4 2 #HI D <E>ft £ D 

[0036] ±%^<ommc*s^x s *>i?>#±m* *& 

Vmvx h>4 7 dm*5W6^1fflB5 3bWci 
A-r4S»»0(ttH*s^ttl^©r, Wb'Xh>47d 

ccw. #»4 6 b*±^tc}»PL±ws*^»35p-r, y* 

->X7''J>^4 8 bKJ: D#M*4 6 bteT^Kfigb 
Tfc^ R#fM6 bOfflrjffittiJ:*), W-h42J: 
■3 4 4 <D«fi»)W*A-r 5Cift< l »4«*f B# 

[0 03 7] S/c, x^^fliii, ix>^>fi 

cfc 0 ^ y y -f 7- 5 5 cc J: 0 »4®f4 # > ^tc 

3 brt(C3»AStl4. COx>^>rt0f>a»i*00ttBEtC 
ttffe*h>4 7d#±#fc:fflttStt. cftii 
feic, ^(t4 6 b*s±*«:aittSns. ft te, ±^cJi 
tt0/c^<*4 6btt, lutBO±BPi»K«4 6 C3W*^# 
- h 4 2 &C»ffiLfc{ig&C:fol>T , *©±ffi3&SR^tt 
K5 3aCD±48CC^«Lr, ^ft«_h^ttU^l\ C 

rttlf^*- V 4 2 i±3K»Ri«4 6 c iJ&iaatii 
<b 6 CC. TSPmtti 4 6 d 3&sRS9»t 8b*^l T 

*>^y 4 3tcaa-rs©r, jtftwcctec^r, »4Ji 

^4 4rtCD«S*4^^^- h 4 2 cfc0^*4^>^ y 4 3 
KSfcffiU CftCc<J:O v «*4«»^W!3WI<tt*. "Tft 
to «^«»««H3WiIft WJ«:858£ 5 n £ . 
[0 03 8 ] C(Z)<t^(C, x>^>3&s»*n»4tt«K: 

/c. Cfticj:^, x>^>^a*oTl^jrC^iS^c*5Ci 
*tB#S8^)16-t±r, i!ftffl9iLNOx(Dia**5J:CXa« 

^w*m»-r4fe». x>iP><D?ae«s§tcfflSiEaitcH»j 

L/c»4Pf*fB#WCDpgp^tf^ c £#m** 0 
[ 0 0 3 9 ] 0 1 2 H^<Z>HH*«ii»», 

S§5 3rt^C v #f*4 6*fflttaatC«AL, ^f*4 6i 
^ttS85 3(DJS8Bi©WtC«»a$H4 8t?*4 y 
>X7 , V>^4 8a^gl/cfglt mio^cria 
^^ft^m^ilHj^r^D. SE^f(*4 6©aai!g4 6 a 
CCASttWW»i1f'^#- h 4 2 iCDailfiSK^tfHl 

"C, R# ^ffl^S 5 3 (D±aJ«:aBBE V U/^F47e #1E 

^^ftr^o. mmmv\ssj K47 e € to^^>^^ 

47 f*ST*CCffi»3nr, *<DT«4^*4 6©±48 
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Ot^g2i±T*5D, mWMVUSj F4 7 eCCH?jt££ 
D£i±£CcbK:J:0, 7^ >>> * 4 7 f #±#K:t§lb 
0, IIVI// >f F4 7 e^Oii«*«J5it, ««BEV U 
y A F4 7 ctcp^^n/c^Kicfc*) , ^7>^t47 
g^T^cffl[ii^nSMJc^oti / ^ 0 ft*>\ 
4 6©g?MIVU^>f F4 7 c©^7>J/t4 7 d 

c^(Dii«%«J-2>Citc<i:0. h4 2*HD4 

i5Ci fc pJt£r&£ e 10 

[0040] cur, siv^-f K4 7 ecomn*: 

^Citcj:^ ^»4 6tc*5W4aiB54 6a(Z>WM 

2*FU-f>@»«:ii«3-li\ «KVU>>Y F4 7 e* 
i!«3t!:Sc<tK:J:9, 6 ©Wintered*- F 
4 2 FU^>B^©$M**KT**>©^ 
ctDWBtvl' s J F4 7 e^<Diim<DA9#JOI8 

lol^iffiVU^^f F4 7 e^riim^if^o cntCJ: 
0, 77>^t47f^±^||(iU ^»46«'J^- 

>^4 8 ao<»*cj:-9r±*SKiir, * 
:Af<-F42£BJD, M»4«W«f*B*P«>S. ^UT, 

*DLri>S*B^«:«, »»y uy-f F4 7 e©ii«*± 
#>T, 77>^t47 fRt>^^4 6^:T^}St&$it, 

enters, if^- F4 2%aaB4 6atcaas-& 
[0041] ft*>\ saa**n^S*fflc»ft< rfe. x> 30 

3WI?fc6«yu^-f F4 7 e^ffllil/t. 

4 6wri>j;^mcit>t^So ccDct 

UK* Ilvuy^F47e^ aa*fr«*f{c 

JH#«ft*»*K:»]£UT. «accK^H*4 6©MH^ 
W»*fr5C<fc#r*S. &tc s lIVUy^F47e 
±SB^^>^2 8 a©^<£^S3n&/c#>, 
ffl#:Sr#SSr*9. »4PSI^^>y*<Dl#jt^^:#< 40 
^x. £ C <t ft < ®BKttW<DMMftW6.»&nmvi* 

[0 042] ;«C, «±© J: 5 ftM»*«««FJW*lflPffl© 

x. mi 3Mii 4<to»wr*. mmftm&flXDft 

<*4 eftH^FUrir^ttttTtt, W-h42^Fu 

C©R©1f^- F 4 2^e>C0«8«at*SLJI«, 
^x>^>oai^C<fcoT^(D3SSftfi^Sft^ia^ 50 
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S) CCfcJ:^ *»flt«, C<D<£5ftIIST' 

iJ*^- F42A^<D^iS^LS«:iSg5U/cCiJS^CC 

[0 04 3] 1f^-F4 2i, F 

4 2CC««-TSiSIKS:HHTS^*4 6<t©IHtcr, If 
^-F4 2(Dil5§ffi«^ll|gpT^>Pgp^SiUr, PI 
gp#5 6^ri2S*r€>4>CD-C4>^> 0 ftfe v 013Ri^Hl 

4m^<D9mw-ctes #mm%$4i tux. i^ssa* 

EI9B^<Df¥t&fc?X h>4 7 c^ftfi-r^SMtt4 7 

tfiio, mi 1 > a 1 2 0^©i>-rftrt>©«atDMH 

*TO*»*JBt>TfcJ:^. il4(c^1-c*i<, 
>y'j^V> > >?2 8 atctt^^^t 7*5<fcO*^ffi88 

5 3CCfi3STS*I$I©lfcS*W'rii««aifflittl«5 3 c 

^#-F4 20J1««fcf3SS-ri<fc5K:B9:Wr*5 

0 , ^shsbmbs 5 3c 5 3 icmm 3 nr 

S£fiiag5?S8S5 3 c JC«, SDgi5tt5 6«A?n 

y2 8a©^Wffi«C*Oi1-iS*^mS^ *(D3!ltif>f4» 
SWCfBgBy 7^ 5 6 a*BXD^WT*J«5 4 KBI®^^^ 
5 6 a(DH»SimCcf:9, SSSPffittSSS 3 cF^tfc^ 

tx^c^mmnb eco9cm<o. v^-v 42 tm&m 

t, F4 2<fc9^4 6©M846 a*:fr 

Ur^FSttKS 3rttC^A^^^f4<Dg^^iag5pJ#g<i: 

[0 044] C©<fc3ft**Ji»CJ:'K ^f*4 6^cr»4 

0, »4ff^4 4J:0lfy^- h4 24AUra^ti 

- F^6©»4^us^Ptpu/c^ia^tc^5iffl^Dj 

[0 045] 

<, ^#^FtFU^>@!»t©ra«:RiH*«IJ&»* 
MLfcam«W#>^**fi£-rsciCcJ:0, x>>> 
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[0046] c©<fc *> anujaa i fatEopg^^i&gq 

ft. lt*^2(cfe«£©«ri<»fiR-r-5C<!;fCj:i3. x> 

y > ©{Si&T-coDtes&BtHs r f y > ^b#^. x > v > 

SfittteJrO'T^ Fy>^©3feJcfc«fcO'£S©^£ft<g 

ja«*J-3EKU:tcj»* -^T^SW^fctt. *!**4*S1B*JW 
ftaftWJ{CTS/c». NOxOgfWfiftffi^-C^^.,, c 

>i> >*sffifi^p(cSfft^*i^ b/cJS-^{c*j(,>-c 4> x > 
* h©#fc£ft}Wf|i(|-r.5. Cft(cJ:*>. x>v>>©Jgm4 
ft|Rj±T?#S. SSttflteRtcj: 0 , «m©**JBStl*ii 

[0 04 7] fflnEMmfttttiBS*. M^93E 

«g©C - i <1t^-r-2»C<t(CJ:0. x>y>©ffiSJt&«jB# 20 

ttttfcJ; O'T -f F y > ^B#©^te J: t>'6M©f££ft<£ 
j^-C^-Sii^tc, x>y>©aSM^K«. x>y 

i«i^!%iftiKfs&a), n o x ©g p msft<s«-c 

C 5 U-CX>y>^©tttgft[6j±-C*S„ §6 
tc, x>y>*5fggB#tcigg[^f* 5 lfe^LA:JS^C*jl < ^r 
&x>x h©|6*ftTOlJ-rs„ CftiCJ:^, x>y>© 
«Wj;l4ftfa±r#£. x>y>©fflEftm>-cj&$4©PS 30 

[ o o 4 8 ] mmm#m&$n*:> mmm4ic 

IB«S©^ L < m$L-$ SCiKi5. «8**i»3*BiS}WftJp8j> 
/cc^iiieti-fco^i-csavby-f F©SISfttfj»3 

XJ-T4 K y J^>HHMtt&J(B&Pti>ft:i>JiB£ 
KBliyU/-f F ft SIS (#S1S) {CLTj^fi«WB# 

WftilftflHKIWffll'C*. ffis^ibttfccfco-T^ Fy>y 
«F©i«ak*jJ:o t e«©»afe*fi«r**i4fcK. x> 40 
y>©sissi«B#^. mmmmmifemmzmbatc^m 
^kh, mm^vy-i Fft^sim (sis) fci>rnmm 

W^JWftilftflHtC-r N O x©gpmfift©^-C* 
S„ C^Lt, x>y>^fi3©ttfigft|^±-C#S 0 se> 

&x>* h©#fe*tftWJ-rs„ cntcio. x>^?>© 
&ftM£fti6Lt-e#*. c©«s§fc*ji^-r«. ms&vv; 
■< wmwemtcv-c, Mfi^fNgtca^fre-r, j&*4 

©BBH%»(S3l±4Ci*s-C*. »4«»B#J8©St£!fc 50 
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5C#j£LT|^ft:tet&5C<t#-C#.2>. $6Cc, 
■$LX1&&%,-C*> 0 , ^"«*t^>^©^S»ftA* < ^x. 

[oo49]-e L-r. f##>S5 K:iBf<©e£ < . itrta© 
h *>6ggK#$s*^©»4s&# i/Sftntsr* spes 
m*mm# > :/©fflS0©#s**3-{b-c* . »4«*f * 
y >-c. «»© 77>^t ft wr -5 *■ - * 

T&BRtcta:. ■&»l§iW©WR5f»i©«6'^*ft«mt? 
[@I©I#ft»] 

[01 ] »4»M^>^ftSI#L/cx>iP>©fBiJffi0-c 

[02] Hi;<aBia-c*4. 

[03] ^«»*>^©fl"J®0-cafe5. 

[04] mc<iEmm-v&z>o 

[0 5] *l6W{cflkSMBII^F«3i»*w-rStSiar* 

[06 ] mc<mm-e$>z>« 

[07] -y-^jF- h*6©*fMs4ft!j<>^fcM-r«SS(c 

[08 ] HH^«K^(Cfflm«*fflC»fc«*^r*8iN- 
i©»f7F> 7'±gB©iEMKffi0-t? & Z>. 
[09] |S)D<^iESWffi0'r , *S t> 

[0io] m\3mmsf>K.mmi$mt Lxmmm^* 

Srfl6fflL/fc«l«r^-rsaBiEffi»rffiia"C*S. 
[011] x>y>©fflEE(cJ: h©iaiSfttf 
^ ^ ^#^SSa5©W ft ^*4«l*^ > 7*©iEffi— SBBf 

[012] ^K^J»g|5CCSav Fftffl^/c^ft 
SSrSffliEiiBffflHr**. 

[013] -y-^- hrt>6©J26rt*U8&f«ft!lig5-rSfc 
*©ISig5«liftBe^ L /cCaift ^-T gg|5IEffiWH0-C* S . 
[014] |SJD<^g|5¥ffi»r®0-CabS o 

[^©IftBJ] 

7 7 , 5>y + 
14 y-f>tf-h 

42 -y-z^F-h 

4 3 IWt^U 

4 4 jj^EES 
4 6 

4 7 ^fW'B&SP 

5 1 FU-/>HB 
5 2 
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5 3 
5 5 



* 5 6 mrnm 



* 




[H3] 




[012] [013] [014] 





7P> h-^-iXDWt^ 

F £ — A (## ) 3G066 AA07 AB02 AD12 BA08 BA14 
BA24 BA25 BA26 BA61 CA08 
CA09 CA10 CA42 CB07S 
CB07T CB07U CB16 CD14 
CD16 CD26 CEOl CE12 CE22 
DA04 DBOl DB07 DC14 
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